Thyroid hormone and glucocorticoid regulation of receptor and target gene mRNAs in pituitary GH3 cells.
We have examined the effects of triiodothyronine (T3), in dose-response and time-course studies, on T3 receptor (T3R) alpha and beta and glucocorticoid receptor (GR) mRNAs in rate pituitary GH3 cells, in parallel with T3 actions on expression of the growth hormone (GH) target gene. Modulatory influences of dexamethasone (dex) on T3 action were studied by treatment with dex before and during T3 treatment. T3 treatment (1-100 nM) for 24 h reduced T3R alpha mRNA, while the presence of dex (1 microM) enhanced the T3 effect on T3R alpha mRNA and induced T3 inhibition of T3R beta mRNA. Stimulatory effects of T3 treatment on GH mRNA and release were seen in the face of inhibition of T3R mRNAs; these effects on GH were also enhanced by the presence of dex. T3 treatment for 24 h increased GR mRNA; this effect was inhibited by the presence of dex. We next examined the influence of dex on GR and T3R alpha and beta mRNAs, in parallel with effects of dex on the prolactin (PRL) target gene. Modulatory influences of T3 on dex action were studied by treatment of cells with T3 before and during dex treatment. Treatment with dex (0.1-10 microM) for 24 h reduced GR mRNA, an action enhanced by the presence of T3 (100 nM). Dex treatment resulted in inhibition of PRL mRNA and release despite parallel inhibition of GR mRNA by dex; these effects were enhanced by the presence of T3. In contrast to actions on GR, dex has no effect on T3R mRNAs. These effects of T3 and dex on receptor mRNAs suggest that glucocorticoid modulation of T3 action is not related to direct actions on T3R synthesis. In contrast, the mechanism of T3 modulation of glucocorticoid action may be due in part to alteration of GR mRNA expression. Effects of T3 and dex on target gene expression were observed in the presence of parallel reduction of their respective receptor mRNAs. This provides new evidence that interactions between these hormones are likely to be mediated by mechanisms other than regulation of receptor gene expression.